about 50% of the guanosines in an RNA transcript have been replaced with inosines. Lane 3 shows proteins that bound to a column containing the same RNA without inosines. We excised prominent bands from the gel and Summary identified proteins by mass spectrometry. As expected, the complex of p54 nrb , PSF, and matrin 3 is retained on The fate of double-stranded RNA (dsRNA) in the cell the column. The 160 kDa band shown here was not depends on both its length and location [1]. The exconsistently observed before, as a result of proteolysis pression of dsRNA in the nucleus leads to several during the course of some experiments. distinct consequences. First, the promiscuous deamiThe 160 kDa band was identified as Vigilin by mass nation of adenosines to inosines by dsRNA-specific spectrometry. Vigilin is a ubiquitous and abundant RNA adenosine deaminase (ADAR) can lead to the nuclear binding protein that may play a role in mRNA stability retention of edited transcripts [2]. Second, dsRNAs [12][13][14][15]. Vigilins are highly conserved (see Table S1 in might induce heterochromatic gene silencing through the Supplemental Data available with this article online), an RNAi-related mechanism [3][4][5][6][7][8]. Is RNA editing also and all members of this family contain 14 tandem hnRNP connected to heterochromatin? We report that mem-K-homology (KH) domains ( Figure 1D ) that could be inbers of the conserved Vigilin class of proteins have a volved in protein-nucleic acid and protein-protein interhigh affinity for inosine-containing RNAs. In agreeactions. ment with other work [9-11], we find that these pro-
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In parallel experiments using Drosophila S2 extracts, teins localize to heterochromatin and that mutation a prominent 160 kDa protein was also specifically reor depletion of the Drosophila Vigilin, DDP1, leads to tained by I-RNA ( Figure 1C ). The Drosophila 160 kDa altered nuclear morphology and defects in heteroprotein was identified by mass spectrometry as the dochromatin and chromosome segregation. Furtherdeca-satellite binding protein 1 (DDP1), which is the more, nuclear Vigilin is found in complexes containing Drosophila homolog of Vigilin. Recombinant Vigilin and not only the editing enzyme ADAR1 but also RNA heli-DDP1 specifically bind to I-RNA and exist in molecular case A and Ku86/70. In the presence of RNA, the Vigilin complexes distinct from the other I-RNA binding factors complex recruits the DNA-PKcs enzyme, which apin HeLa cells or S2 cells ( Figure S1 ). DDP1 was originally pears to phosphorylate a discrete set of targets, some identified through its ability to bind specifically to one or all of which are known to participate in chromatin strand of the centromeric dodecasatellite DNA sesilencing. These results are consistent with a mecha- , we found that most ure 1A). Of special interest, however, is the additional of the protein is cytoplasmic and associated with ER band of about 160 kDa that we observed. Although this and that nuclear Vigilin does not appear to reside in band is a minor one in crosslinking studies using HeLadiscrete, prominent sites but rather is found generally cell nuclear extracts, in similar studies using whole-cell associated with regions of higher DNA content. Like extracts of Drosophila S2 cells, a more striking 160 kDa Vigilin, DDP1 is abundant in the cytoplasm of Drosophila band specific for I-RNA is observed, along with a number S2 cells, where it also appears to decorate the ER. Howof lower-molecular-weight bands ( Figure 1A , lanes 3 and ever, within the nucleus DDP1 is concentrated in the 4). Two of the smaller bands are Drosophila homologs region of the chromocenter, which appears as a prominent area of DAPI staining ( Figure S2 ). In this work, we have confirmed the reported association of DDP1 with (Table S1 ). In S. cerevisiae, the Scp160p protein is, like Vigilin, located Vigilin expression in mammalian cells, Figure 3 shows 
